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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM
SUMMARY

Name of Dam: Southwest City Structure
State Located. Missouri

County Located: McDonald

Stream: Tributary of lloney Creck

Date of Inspection. May 28, 1980

Southwest City Structure was inspected by an interdiscipli-
nary team of engineers from Anderson Engineering, Inc. of
Springfield, Missouri, and Hanson Lngineers, Inc. of Springfield,
I1linois. The purposc of this inspection was to make an-assess-
ment of the general condition of the dam with respect to safety,
based upon available data and visual inspection, in order to
determine if the dam poses hazards to human life or property.

The guidelines used in the assessment were turnished by
the Department of the Army, Oftice of the Chief ot Engineers,
and they have been developed with the help of several Federal
and State agencies, professional engineering organizations,
and private engineers. Based on these guidelines, the St. lLouis
District, Corps of Ingineers has determined that this dam is in
the high hazard potential classification, which means that loss
of 1ife and appreciable property loss could occur if the danm
fails. The estimated damage zone extends approximately
two miles downstream of the dam. Located within this zone are
approximately 20 buildings and dwellings, all in the town of
Southwest City. '

The dam is in the small size classification, since it is
greater than 25 ft high but less than 40 ft high, and the maximum
storage capacity is greater than 50 ac-tt but less than
1,000 ac-ft.

Our inspection and evaluation indicates that the combined
spillways do meet the criteria set forth in the guidelines tor
a dam having the above size and hazard potential. The combined
spillways will pass 100 percent of the Probable Maximum [Flood
without overtopping. The Probable Maximum Flood is defined as
the flood discharge that may be expected from the most scvere
combination of critical meteorologic and hydrologic conditions
that are reasonably possible in the region. The guidelines rc-
quire that a dam of small size with a high downstream hazard po-
tential pass 50 to 100 percent of the PMF. Considering the height
of dam (27 ft}), the maximum storage capacity (152 ac-ft), and the
lack of any permanent water storage, 100 percent of the PMF has been




determined to be the appropriate spillway design tlood. The

1 percent probability flood will not overtop the dam. The

1 percent probability flood is one that has a 1 percent chance
of being exceeded in any given year.

The only deficiency visually observed by the inspection
team was the presence of some small trces on the embankment
of the dam.

Another deficiency was the lack of seepage and stability
analysis records.

It is recommended that the owners take the necessary
action without delay to correct the deficiencies reported
herein. A detailed discussion of these deficiencies is in-
cluded in the following report.

\ M LthJ

Jack HEhly, P It <]
Hanséq Engineersy)!inc.

Steve Brady, P.T
Anderson . lnglneerln

V;}son Morales, P:ﬁ;
Hgnson Lngineers, Inc.

.—ﬁtiy’ q[sfﬁfx?éi1

Tom Beckley, P.
Anderson lnglneerlng, [nc.
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SECTION 1 - PROJECT INFORMATION

1.1 GENERAL:

A, Authority.

The National Dam Inspection Act, Public Law 92-307,
authorized the Secretary of the Army, through the Corps ot
IIngincers, to initiate a program ot safety inspection af
dams throughout the United States. Pursuant to the above,
the St. Louis District, Corps of Ingineers, District Ingi-
neer directed that a safety inspection be made of Southwest
City Structure in Mclhonald County, Missouri.

B. Purpose of Inspection:

The purposc of the inspection was to make an asscssment
of the general conditinn of the dam with respect to saiety,
based upon available data and a visual inspection in order
to determine if the dam poses hazards to human life or
property.

C. Evaluation Criteria:

Criteria used to evaluate the dam werce furnished by the
Department of the Army, Office of the Chief of Ingineers,
“Recommended Guidelines for Safety Inspection ot Dams,
Appendix D." These guidelines were developed with the help
of several federal agencies and many state agencies, pro-
fessional engincering organizations, and private engineers.

1.2 DESCRIPTION OF PROJECT:

A. Description of Dam and Appurtenances.

Southwest City Structure is an earth fill structure approxi-
mately 27 ft high and 625 ft long at the crest. - The appurtenant
works consist ot a 30 in. diameter reinforced concrete primary
spillway pipe with a reinforced concrete tlow riser and an earth
cut swale located at the west abutment.

Sheet 3 of Appendix A shows a plan, profile, and typical
section of the embankment as obtained from (icld inspection data.
Sheets 6 through 10 of Appendix A arc sclected as-built drawings
obtained from the U. S. Department of Agriculture, Soil Conserva-
tion Service, Columbia, Missouri,
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B. lLocation:

The dam is located in the southwestern part ot McDonald
County, Missouri, on a tributary of loney Creck.. 1he dam and
lake are within the Southwest City, Missouri, 7.5 minute quad-
rangle shcet (Section 33, T2IN, R34W - latitude; 306°30.5';
longitude 94°37.0'). Shecet 2 of Appendix A shows the general
vicinity.

C. Size (lassitication:

With an embankment height of 27 ft and a maximum storage
capacity of approximately 152 ac-it, the dam is in the
small size category.

D. lfazard Classitication:

The St. Louis District, Corps of Ingineers has clasgi-
fied this dam as a high hazard dam. The estimated damage
zone extends approximately two miles downstream of the
dam. Located within this zonc are approximatcly 20 buildings
and dwellings, all in the town of Southwest (ity. location ot
affected features within the damage zone were verified by
the inspection team.

E. Ownership.

The dam is owned by Mr. Dbarrel Spillers. The owner's
address is Southwest City, Missouri 04830.

F. Purpose of Dam:

The dam was constructed primarily for flood control as
a Southwest Missouri Resource Conservation and Development
Project.

G. Design and Construction Ilistory:

The dam was designed by the U. S. Department of Agriculture,
Soil Conservation Service, Columbia, Missouri, under the authority
of a Resource Conservation and Development Act. A partial set of
as-built plans is included as Shects 5 through 9 of Appendix A.
A complete set of plans is available through the Columbia,
Missouri, office of the Soil Conservation Service.

Geologic investigations and analyses complected by the Soil
Conservation Service are included as Sheets 3 through 12 of
Appendix B. ‘

The contract for construction of this structure was let on
May 5, 1970.

The contractor for the project was Snider Construction
Company, Joplin, Missouri. Snider Construction Company was con-
tacted for information rcgarding the construction. No information
was available from the contractor concerning the construction
history of the dam.
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Inspection of the project was conducted under the control
of Mr. Joe Green, Project lngincer, Soil Conservation Service,
Mount Vernon, Missouri. Results ot the inspection and testing,
including the inspector's {icld notes, compactioa reports, and
concrete reports, are currently on file in the Columbia, Missouri,
SCS office. 3

Mr. Green stated that the dam was built in general contormance

with the plans. The only modification to the plans was the i
addition of the waterway berm near the principal spillway inlet ?
structure (sce Sheet 6 of Appendix A). To his knowledge, no !

additional changes were made to the structure.

The owner, Mr. Spillers, stated that the outlet channel
of the principal spillway was sustaining considerable erosion due
to the water flow. The plunge pool area was lined with car
tires anchored into the salvaged concrete slab pieces placed
in the plunge pool. He indicated that no further erosion problem
has occurred in this area.

if. Normal Operating Proccdures:

The structure was designed for flood control purposes, and
nv provisions for permanent water storagce were made. All flows
will normally be passed by the restricted flow riser to the 30
in. spillway pipe and the uncontrolled ecarth cut emergency spill-
way. Information obtained from the owner, Mr. Spillers, indicates
that the dam has not been overtoppced and that the maximum storage
was about onec half full, with the maximum time of water retained
by the embankment being 12 hours. According to Mr. Spillers, the
emergency spillway has not been used.

1.3 DPERTINENT DATA:

Pertinent data about the dam, appurtenant works, and
reservoir are presented in the following paragraphs. Sheet
3 of Appendix A presents a plan, profile, and typical section
of the embankment plotted from ficld data obtained by the in-
spection team. Sheets 5 through 9 of Appendix A are selected
sheets from the complete set of as-built plans prcpared by the
Soil Conservation Service. :

A. Drainage Area:

The drainage area for this dam, as obtained from the
as-built plans (Shcet 9 of Appendix A), is approximately 304
acres.

B. Dischargc at Dam Site:

(1) All discharge at the dam site is through the restricted
flow riser, principal spillway, and an uncontrolled
emergency spillway.

(2) EIstimated total Spillway Capacity at Maximum Pool (Top
of Dam - E1. 1,004.8): 5,178 cfs
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(3)
(4)

(5)

(6)
(7)
(8)

listimated Capacity of Principal Spillway: 33 cfs
Lstimated Experience Maximum Plood at Dam Site:
18 cfs at clevation 993 (estimated from owner's
information) .

Diversion Tunnel Low Pool Outlet at Pool Llevation:
Not Applicable .

Diversion Tunnel Outlet at Pool Elevation: Not Applicable
Gated Spillway Capacity at Pool Llevation. Not Applicable

Gated Spillway Capacity at Maximum Pool Plevation. Not
Applicable

C. Elevations:

All elevations are consistent with an assumed mean gea level

elevation of 982.0 for lower invert of restricted tlow riser trom
as-built plans for the structure.

(1)
(2)
(3)
(4)
(s)
(6)
(7)
(8)
(9)
(10)

(1)
(2)
(3)

(1)
(2)
(3)

Top of Dam: 1,004.8 ft, MSL (Low Point)’

Principal Spillway Crest. 987.7 {t, MSL.

Emergency Spillway Crest: 999.5 ft, MSL

Principal Outlet Pipe Invert: 979.5 ft, MSL

Streambed at Centerline of Dam: 978.0 ft, MSL

Pool on Date of Inspection: None

Apparent lligh Water Mark. None

Maximum Tailwater. Not Applicable

Upstream Portal Invert Diversion Tunnel: Not Applicable
Downstream Portal Invert Diversion Tunnel: Not Applicable

D. Reservoir Lengths:

At Top of Dam: 1,650 ft
At Principal Spillway Crest; 500 ft
At Lmergency Spillway Crest: 1,300 ft

E. Storage Capacities:

At Principal Spillway Crest. 9.8 ac-it

At Top of Dam. 152 ac-ft

At Emergency Spillway Crest. 87 ac-ft
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k. Reservoir Surface Arecas:
(1) At Principal Spillway Crest:. 3.2 acres
(2) At Top of Dam: 13.8 acres
(3) At Lmergency Spillway Crest: 10.3 acres
G.__ Dban:
(1) Type: Larth E
(2) Length at Crest: 025 ft
(3) Height: 27 {t
(4) Top Width: 14 ft
(5) Side Slopes: Upstream 2.5H.1V, Downstreanm 2.5H.1V'”
(6) Zoning: Yes, Sec sheet 6 of Appendix A
(7) Impervious Core: 12 feet wide
(8) Cutoff: 4 to 6 ft Below Base of Dam
{(9) Grout Curtain. None
H. Diversion and Regulating Tunnel:
(1) Type: Not Applicable
(2) Length. Not Applicable
(3) Closure. Not Applicable
(4) Access: Not Applicable
(5) Regulating Facilities: Not Applicéble
I. Spillway:
I.1 Principal Spillway:
(1) Location. Centerline of Dam Station 5 + 05
(2) Type: Uncontrolled Restricted Flow Riser and 30 in.
Diameter Pipe.
1.2 [mergency Spillway.
(1) Location. West Abutment
(2) Type: Earth Cut
-5 - :
»
C e —




J. Regulating Outlets:

There are no regulating outlets associated with this

dai.i.
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SECTION 2 - LNGINELERING DATA

2.1 DLESIGN:

Design calculations and construction plans were prepared
by and are currently on file with the Soil Conservation Service
in Columbia, Missouri. A partial set of these plans is
included as Sheets 5 through 9 of Appendix A. These plans
were develaoped through the Resource Conservation and Development
Act.

AL Surveys.

A topographic survey was conducted by the Soil Conservation
Service for the structure area. This survey was tied to the sea
level datum, and a temporary benchmark was located near the dam
site. Concrete monuments were set at cach cnd of the cmbankment
by the Soil Conscrvation Service. A description ot these bench-
marks is shown on Sheet 5 of Appendix A.

B. Geology and Subsurface Materials.

The site is located in the border zone between the Ozarks
and Western Plains gcologic regions of Missouri. This area is
characterized by rolling to hilly topography with oak and
hickory forest areas. The sedimentary rock layers cxposcd in
the Ozarks region dip downward away from the Ozarks region, and
the higher and younger sedimentary deposits become the surface
ledges in southwest Missouri. The soils in this area are
residual from cherty limestones of the Agean Series of the Missi-
ssippian formations.

et e el

Soils on the site are residual cherty soils. A layver of
soil on the valley floor is described as alluvial-colluvial and
classified as GC in the "Detailed (Geologic Investigation ot Dam
Sites'" contained in Appendix B. Shallow probes in the embankment |
indicate the embankment to consist of cher.y silty clays. The ?
soils were identified by visual observation to be in the Unified |
Soils groups of CL and GC.

The "Geologic Map of Missouri” indicates that two scries ot
faults exist in this area. Approximately 23 miles north of the
dam are the Seneca lFaults, and approximately 6 miles east is a fault
line that runs northeast to southwest. These faults are considered
to be inactive and have been for several million yecars. The publi-
cation "Caves of Missouri" indicates there are 12 caves in McDonald
County, and thesc arc several miles from the dam sitec with most
of the caves near Pineville, Missouri.
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C. Foundation and Embankment Design:

Included as Sheet 3 of Appendix B is the "Geologic Investigation
of Dam Site'" for this structure. The profile at the centerline ot
the dam shows the location of the borings as obtained by the Soil
Conservation Service. Sheets 4 through 12 of Appendix B are the
detailed soil investigation with conclusions from the study.

Sheets 8 and 9 of Appendix B are a discussion of the results
from the Soil Mechanics Laboratory of the Soil Conservation Service.

Based upon the available information, the basic foundation
soil appears to be silty clay (CL). There was apparently some
particular zoning of the embankment, and no internal drainage
features arc known to cxist.

D. llydrology and llydraulics:

The hydrologic and hydraulic design parameters of this dam
are as shown on Shect 9 of Appendix A. Based on the as-built
plans, a field check of the spillway dimensions and cmbankment
elevations, and a check of the drainage arca on U.S.G.S. quad
sheets, hydrologic analyses using U. S. Army Corps of Lngincers
guidelines were performed. They appear as Appendix C, Sheets 1
through 9.

L. Structure:

The only structure associated with this dam is the uncon-
trolled restricted flow riser. Details of this riser appear
as Sheet 8 of Appendix A.

2.2 CONSTRUCTION:

Inspection during the construction ot the dam was performed
by the Soil Conservation Service Office, Mount Vernon, Missouri,
under the direction of Mr. Joe Green, Project Engincer. Mr. Green
stated that daily inspection was performed during construction by
members of his staff. No construction inspection data were ob-
tained for this project. The inspector's log and inspection
tests, to include compaction and concrete testing, are currently
on file at the Soil Conservation Service Office, Columbia, Missouri.

2.3 OPERATION.

Normal flows would be passed by the uncontrolled restricted
flow riser to the 30 in. spillway pipe and the uncontrolled
earth cut emergency spillway.

2.4 EVALUATION.

A. Availability:

The engineering data available are as listed in Scction

2.1.
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B. Adequacy.

The engineering data available is adequate to preparc a
base for a detailed assessment of the design, construction, and
operation of this structure. Secpage and stability analyses
comparable to the requirements of the '"Recommended Guide-
lines for Safcty Inspection of Dams' were not available,
which is considered a deficiency. These scepage and stability
analyses should be performed for appropriate loading condi-
tions (including earthquake loads) and made a matter of record.

C. Validity:

The as-built plans and design data prepared by the Soil
Conservation Service and included in Appendices A and B arc
valid engineering data on the design and construction of the
dam.

;
h
¥
'
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SECTION 3 - VISUAL INSPECTON

3.1 FINDINGS:

A. General.

The field inspection was made on May 28, 1980.
The inspection tcam consisted of personnel from Anderson
Engineering, Inc. of Springfiecld, Missouri and llanson
Engineers, Inc. of Springfield, Illinois. The team members
were:

Jack Healy, P.LE., Hanson EInginecrs, Inc., (Geotechnical lngineer)
Steve Brady, P.L., Anderson bkngincering, Inc., (Civil Engincer)
Nelson Morales, P.E., llanson inginecers, Inc., (llydraulic_Lngineer)
Tom Beckley, P.E., Anderson Engineering, Inc., (Civil Engineer)

Photographs of the dam, appurtenant structures, reser-
voir, and downstream features are presented in Appendix D.

B. Dam.

The dam embankment appears to be in good condition. No
sloughing or sliding of the embankment was noted. The horizontal
and vertical alignments of the crest were good. No surface cracking
or unusual movements were obvious. The crest of the cmbankment
was 14 ft wide, the low crest clevation was 1,004.8; the high
crest elevation was 1,005.5. The field survey data obtained
by the inspection team compared favorably to the as-built plans
for the structure.

Shallow auger probes into the embankment indicated the fill
material to be a reddish-brown silty clay (CL). The embankment
is grass-covered dand appears to be in good condition. Some small
trees (3 to 4 ft high) were noted, primarily on the downstream
embankment face. No sloughing ot the embankment or seepage through
the embankment was evident. No animal burrows were noted. No
serious erosion was observed.

No water was stored behind the embankment on the date of in-
spection. As a facility for floodwater retention, no permanent
water storage is planned. The restricted {low riser has an inlet
at the bottom and 5 ft above the bottom ' tth no means of per-
manently retaining water.

No instrumentation (monuments, piezometers, etc.), including
the benchmarks noted on Sheet 5 ot Appendix A; was observed.

C. Appurtenant Structures:

C.1 Principal Spillway:

The principal spillway consisting of the 30 in. diameter recin-
forced concrete pipe and associated flow restrictor riser appearcd




to be in good condition. The normal flow is through the uncon-
trolled riser orifices. One is located at the bottom of the risecr,
and the other is 5 ft above the bottom of the riser.

The approach to the inlct structure was clear with good

i grass cover. No noticeable erosion around the inlet was obscrved.

; The spillway outlet was clear with evidence of past erosion pro-
blems. The plunge pool arca was lined with car tires and broken

‘ pieces of concrete. The remedial measure of lining the plunge

! pool area appears to have minimized channel erosion.

% C.2 Emergency Spillway.

The emergency spillway, located at the west abutment, was
an earth cut channel. The grass cover in the channel was good
with no noticeable erosion. According to Mr. Spillers, .the
emergency spillway has never been used.

The outlet channel is dirccted well away from the embankment.
The inlet and outlet to the channel werec clear.

D. Reservoir. ) n

The reservoir area was generally pastureland with good grass f
cover. The slopes to the reservoir were moderate. The reservoir
banks appearcd to be in good condition with no noticeable secdi-
mentation. .

. Downstream Channel:

The downstream channel slopes, extending trom the dam to
the town of Southwest City, are classified as gently rolling slopes.

3.2 EVALUATION:

The embankment of the dam appears to be good with heavy
grass cover. No noticeable erosion was observed on the embank-
ment slopes or the emergency spiliway. The prior erosional
area at the primary spillway outlet appears to have been corrected
and is checking the erosion of the plunge pool area.

Some light brush and small trees were noted on the downstream
slope of the embankment.

Photographs of the dam, appurtenant structures, and the
reservoir are presented in Appendix D.
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SECTION 4 - OPERATIONAL PROCLEDURES

4.1 PROCEDURES:

The operation and maintenance of the dam are the responsi-
bility of the Southwest Missouri Resource Conservation and
Development Lxecutive Committee, City of Southwest City, Missouri,
in conjunction with the Soil and Water Conservation District of ,
McbDonald County, Missouri. For the first three ycars f{ollowing !
construction of the dam, a joint inspection was conducted by :
members of the Lxecutive Committee and the Soil Conservation
Service. After the three year time period, the responsibility
was assumed by the lixecutive Committee. In addition to the re-
quired annual inspection, the dam is to be inspected atter each
severe flood and after the occurrence of any other unusual
condition which might adversely affect the structure.

The inspection is to includc the condition ot the primary
spillway and its appurtenances, the emergency spillway, the
earthfill, and any other items installed as a part of the struc-
ture. Copies of the inspection report are forwarded to the Soil
Conservation Service office in Springfield, Missouri. The last
annual inspection of record was in July of 1978. The results of
this inspection are included as Sheet 10 of Appendix A.

4.2 MAINTENANCE OF DAM.

After the annual inspection of the dJdam, the Lxecutive Committee
determines the maintenance to be done. Money ftor the requirced
maintenance is derived from a tax levy imposed upon the residents
of the watershed district.

4.3 MAINTENANCE OF OPERATING FACILITIES:

The maintenance required for the restricted flow riser is
accomplished after the annual inspection by the Lxecutive Committee.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT:

The inspection team is unaware of any existing warning
system for this dam.

4.5 LEVALUATION:

The general maintenance of the dam and associated items
appeared to be in good condition. Some small brush growth was
observed on the downstream slopec ot the embankment. The grass
cover on the embankment and cmergency spillway channel was good.




SECTION 4 - OPLRATIONAL PROCEDURLS

4.1 PROCEDURES:

The operation and maintenance of the dam are the responsi-
bility of the Southwest Missouri Resource Conservation and
Development Lxecutive Committee, City of Southwest City, Missouri,
in conjunction with the Soil and Water Conservation District of
Mcbonald County, Missouri. VFor the first three years following
construction of the dam, a joint inspection was conducted by
members of the Lxecutive Committee and the Soil Conservation
Service. After the three year timc period, the responsibility
was assumed by the Lxecutive Committee. In addition to the re-
quired annual inspection, the dam is to be inspected atter each
severe flood and after the occurrence of any other unusual
condition which might adversely affect the structure.

The inspection is to include the condition ot the primary
spillway and its appurtenances, the emergency spillway, the
earthfill, and any other items installed as a part of the struc-
ture. {(opies of the inspection report are forwarded to the Soil
Conservation Scrvice office in Springfield, Missouri. The last
annual inspection of record was in July of 1978. The results of
this inspection are included as Sheet 10 of Appendix A.

4.2 MAINTENANCE OF DAM.

After the annual inspection of the dam, the Lxecutive Committee
determines the maintenance to be done. Money for the required
maintenance is derived from a tax levy imposed upon the residents
of the watershed district.

4.3 MAINTENANCE OF OPERATING FACILITIES:

The maintenance required for the restricted flow riser is
accomplished after the annual inspection by the Lxecutive Committee.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT:

The inspection team is unaware of any existing warning
system for this dam.

4.5 LVALUATION:

The general maintenance of the dam and associated items
appeared to be in good condition. Some small brush growth was
observed on the downstream slopc ot the embankment. The grass
cover on the embankment and emergency spillway channel was good.




SECTION § - HYDRAULTC/HYDROLOGIC

5.1 EVALUALION OF _jfli;\'YlJli}ifii

AL Design Data:

The hydrologic and hydraulic design data tor this dam -
arc as shown on Sheet 9 of Appendix A 1
B.  lLxperience Data: '

No recorded rainfall, runoff, discharge, or reservoir
stage Jdata were available for this lake and watershed. -]

C. Visual Observations:

The approach channels to the spillway are clear. The
emergency spillway is well separated from the embankment.
Spillway recleases would not be expected to endanger the dam. '
The prior erosion of the principal spillway outlet appears to
have been satisfactorily repaired and checked.

D. Overtopping Potential.

The hydraulic and hydrologic analyses (using the U. S. Army
Corps of Engineers guidelines and the LHLEC-1 computer program)
were based on: (1) a field survey of spillway dimensions and
embankment clevationsy (2) an cstimate of the reservoir storage
and the pool and drainage arcas from the Southwest City, *
Missouri, Colcord NE, Arkansas, Oklahoma, Missouri, Sycamore,
Oklahoma, and Dodge, Oklahoma, 7.5 Minute U.S.6.S. quad sheets;
and (3) data obtained from the as-built plans prepared by the
Soil Conservation Service,

Based on the hydrologic and hydraulic analysis pre-
sented in Appendix €, the combined spillways will pass
100 percent of the Probable Maximum Flood. ‘The Probable
Maximum Flood is defined as the flood discharge that may be
cxpected from the most scvere combination of c¢ritical meteoro-
logic and hydrologic conditions that are reasonably possible
in the region. The recommended guidelines from the Department
of the Army, ‘Office ot the Chiefl of lInginecers, require that
this structure (swall size with high downstream hazard poten-
tial) pass 50 percent to 100 percent of the PME, without over-
topping. Considering the height of dam (27 {t), the maximum
storage capacity (152 ac-{t}), and the lack of any permanent
water storagé, 100 percent of the PMF has been determined to be
the appropriagte spillway design flood. ‘The spillways will pass
a 1 percent probability f{lood without overtopping the dam.

Application of the probable maximum precipitation (PMP),
minus losses, resulted in a flood hydrograph peak inflow of
5,211 ¢fs. For 100 percent of the PMP, the peak inflow w-s 2,005
cfs.




The routing of the PMI through the spillways and dam indi-
cates that the dam will not be overtopped. The maximum outflow
will be 4,794 ¢{s. The maximum discharge capacity of the spill-
ways is 5,178 cfs.

i
i
'




SECTION © STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY.

A, Visual Observations.

Observed features which could adversely affect the
structural stability of this dam are discussed in Scctions
3.1B and 3.2.

B. Design and Construction lata:

Design data obtained are included in Appendix A. Analysis
>f the soil structure is included in Appendix B. Additional de-
sign data and construction notes and tests arc located at the
Soil Conservation Service in Columbia, Missouri.

Seepage and stabilitv analyses comparable to the re-
quirements of the guidelines were not available, which
constitutes a deficiency which should be rectitied.

C. Operating Records.

No operating records have been obtained.

D. Post Construction Changes:

To our knowledge, no post-construction changes have been
made.

L. Seismic Stability:

The structure is located in seismic zone 2. An earthquake
of this magnitude would not generally be ecxpected to cause severe
structural damage to a well constructed earth dam of this size.
llowever, it is recommended that the prescribed seismic loading
gor this zone be applied in stability analyses performed for this

am. ~




SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMINT: . 1

This Phase 1 inspection and evaluation should not he
considered as being comprehensive since the scope ot work
contracted for is far less detailed than would be required
for an in-depth evaluation of dams. Latent deficiencies, _
which might be detected by a totally comprechensive inves- i
tigation, could exist. ;

AL Safety:

The embankmenrt is in good condition. An item noted during
the visual inspection which should be corrected or controlled
is the presence of some small trces on the embankment of the
dam. . y

Another deficiency was the lack of seepage and stability
analyses rccords.

The combined spillways will pass 100 percent of the I'MF
without overtopping. Overtopping of an earthen embankment
could cause serious erosion anu could possibly lead to failure
of the structure.

B. Adequacy of Information:

The conclusions in this report were based on review of
the information listed in Section 2.1, the performance
history as related by others, and visual observation of
cexternal conditions. The inspection team considers that these
data are sufficiert to support the conclusions herein. Scepage
and stability analyses comparable to the "Recommended Guide-
lines for Safety Inspection of Dams" were not available, which
is considered a deficiency. 1

C. Urgency.

The remedial measures recommended in paragraph 7.2
should be accomplished in the near future. If the defici-
encies listed in paragraph A are not corrected, and if good
maintenance is not provided, the cmbankment condition will
deteriorate and possibly could become serious in the future.

D. Necessity for Additional Inspection:

Based on the result of the Phase I inspection, no additional
inspection is recommended. :




L. Seismic Stability.

The structure is located in seismic zone 2. An carthquake
of this magnitude would not generally be ecxpected to cause
severe structural damage to a well constructed carth dam ot
this size. lowever, it is rccommended that the prescribed
seismic loading for this zone be applied in any stability
analyses performed for this dam.

7.2 REMEDIAL MEASURES:

The following remedial mecasures and maintenance pro-
cedures are rccommended. All remedial measures should be
performed under the guidance of a protessional engincer
experienced in the design and construction of dams.

Al Alternatives:

(1) Not Applicable

B. 0O § M Procedures:

(1) Seepage and stability analyses comparable to the
requirements ot the recommended guidelines should
be performed by an engineer experienced in the
construction of dams.

{2) The small tree growth on the embankment face should
be removed, and the vegetative growth on the dam
should be cut annually.

(3) A detailed inspection of the dam should be made
periodically by an engineer experienced in the
design and construction of dams.
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' A STRUCTURE _ DATA

W%
.c.

Drainage Area (total).' 304 Ac. 475 Sq.Mi.
(uncontrolled) _J04d Ac.C.#75 _Sq.Mi.

Class of Structure

Time of Concentration C. L/ Hours
r Soil Cover Complex Number 66 For A.M.C. IT
7"("Sediment Capacity Available 735 Ac.Ft. below EIev.ZﬁZ!

Total Sediment Capacity Available 25 Ac.Ft.

Cavacity Equivalents (Vol.) __ & 3&  n.

Retar sing Caoacity Provided 77/ Ac.Ft.
Casa-ity Equivalents (Vol.) 3.04 1.
___Ac.Ft.-ldentify Uses

viater Sucoiv Provided _ _TT———

¥ JCC Yr Sodimeanl £lev.

Principa! Soil\way:

> Maximym Caoacity ew—stage) ___ﬂ_héié:jf‘___ c.f.s.
Maximum Capacity (high stage) ce————— _ ___c.f.s.
10 Day Drawcown Elev. GE/. &

Emer gency Sc:llway:
Fotteat Char e Use ___7 Stcrm Duration &
Type by Ecrrh___"n" Value Used _ C.C

E~e-gen.  Scuil.way Hydrograph for Class_ ¢’ " Structures
Rairnrall /2 / in.
Runof f 255 in.

Peak Inflow_/d4.3 c.f.s.

Maximum Discharge - Emergency Spillway_2C<Zc.f.s.

Maximum Water Surface Elev. _ AL 9

Velocity of Flow (Ve) _ s g f.p.s.
Suppiementary Data and Soecial Design Features:
1 /-)/':/IL'//)(J/ b;h.//Wd/ [7/‘651“ [/(y 957 6

é-//)cryu}c/ 5))/7/)90/ Crest Llev. 9995
Secttled Jop ef Dom fev /O0L.7
Emergeny Sprllway Bo/f o qL.dth 150°
7715 15 @ iy cform with on crifice of Lol 9E0.€

fFreeboard Hydr
Rainfall _
Runoff _
Peak Inflo
Maximum D?

Maximum Wa

/€10

Eievations
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N
N

99c

L

98-

Supplementary
Special Oesij
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TRUCTURE DATA 3: .
Freeboard Hydrograph for Class__.__C_'_" _Structures
Rainfall 29 08 in.
Runof f 23. 2 in.
Peak Inflow A7 5/ c.f.s.
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1C&D
OPERMNTION AND MAINTENANCE INSPECTION REPORT

PROJECT _SOUTHWEST MISSOURT RC&D COUNTY _McDONALD -
. SOUTIIWEST CITY FP
MEASURE NAME/NO. 29-6002-119-025 DATE WORK COMPLETED 1971
T LT T T o
Item |\ Condition Describe Maintenance and Agreed date Date
i Needed Repairs repairs to Repairs
|

J | be completed | Completed
Flood Contro¢
Structur

[\
2]

‘ Jery pood w0 adiitional maintenan

e b

i
{
i
t

o i ol e

Slgnatqyb ofihepresentative (scs) Date of Iﬁspeétlon | Signature of S

7

"Representative

o Tlipn

B R T T WP

Original and 2 copios to A, C.'- 1 copy in erld Office Fila
A.C. send original to S, A 0. and retain 1 copy =~
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MAJOR GEOLOGIC REGIONS OF MISSOURI

Southwest City Structure
McDonald County, Missouri
Mo. I.D. No. 20510

SHEET 1, APPENDIX B




-

i

s

PV,

FEET
20+

10-20

el

i m:

i

Southwest City Structure

=
3o |«
N — x
..h.% o
Z
- &
> . P4
- O .
-
o [ od
o4 bre
-l E
oH
S
Qs
=2

THICKNESS OF LOESSIAL DEPOSITS

SPRINGFIELD, IL ® PEORIA,IL & ROCKFORD,IL

|




S ﬁ:\* RS SN
e S T R O P e

"3%a :T:/’ Imer &
! ’_l_re-' [L. ofo:

T

P

PONRNE DU SO AU S

e
L3
15
i
peoe -
'

S s e
! i !
; .
= -7 TS
: P
! o [
| 483 L o
i Exg<?ing Srourz .f
. . '
oy | e
! i N - S PR 2e78 '97.90_
an -t e I PG S Sop U SN SRS S L S SRS SRS T L RO R

' T 1000 _ T ] 297 lig769
- . : RN E ;wosm’u.

' :k 2i0 _’l . _ . L
L b?«..s.*musot' TREAM CHANNEL'S) B BENEICRINE I : o r-'utl-f

[ e o A ———— e e

T
i

| S S
[
o
ro
O
-~ —
[\

!
|




Csnsa
35 sl
. Sefﬂe I:p o :
iy . Flzl-
~! IA"-\

T2 PN AN PROFLES FOB GEOROGX IVESTIGAION
SOUTHWEST CiTY STRUCTURE
SOITHAEST MISSOUR! RCBOD PRJOUECT
! " 2079 19700, _ =4 ] MSDONALD COUNTY, MISSOUR :
5 I BN I 55‘37’ 3;24 D Beonde= kU s DFPARTMENT OF AGRICULTURE
e A N S ‘ 9. SR P Y 2 - SO[L CO\Sr RY ATION SERVICE
: S NS S 127N - \/ f'.' X A prztel | . fe-eenn T -
8 B BN B : ~ I D N X NS Eeeeen e ————
i SR masiec CIETIE SIS . R S ",‘ »Jlﬁme‘»—‘——'% el TRTRY - ’
SRR E ' L T : 025 i
L o L8 i D
Nl ”_‘_-_ R R ‘ . qu pn,gmm%o. o af I':- ’ Ko -¥7 :
—— _,_‘___»_ C b P L e . - |
’ Sl S0 AR L

[

v




Form SCS 37€A p * )
Sheetlof ____ 3 ! UNITED STATES DEPARTNENT OF AGRICULTURE
i SOIL CONSTRVATION SERVICE
10-53 i 4
DETAILED GEOLQOGIC INVESTIGATION OF DAM SITES
GENERAL 4
Mz SV 33 231 3bw 1
State __l1i550UT] County __lictonald ﬂﬁﬁ wMERx $46C—3 3 1231 R 25E . watershed RCED-2 ‘
. - r') - ~ ‘
Subwa\ershed___._s__o_'_“ * (‘ e -V 2 unh cless __‘_92' T Site numper i\_l_l-__ Site group ! Structure class % .
"n Lot P-1, elc.) g ) o tr ‘
lnvestigated by 2,24.4.4_.1. w7 \.‘(': PIEIA L 1_ Eqmpment used ___reiling ‘5')0 . Date £/22/69 4
(sugna u:S a ,c Ic){t (Type. size, make, model, etc.) 3
. 1
2 SITE DATA ;
Crainage area size sa. mi., 331)’ acres. Type of structure _ b. 1. Purpose FWR ]
r i
Directicn of valiey trend (downstream) N «Maximum height of il 25 feet. Length of full 690 feat.
Estimated volume of cumpacted il required 35 Q00 yards
STORAGE ALLOCATION
Velume (ac. ft) Surface Area (acres) Depth at Dam (fecty
Sediment __‘9 .5 - :_\'__ 0
0
Flecdwalis 36,5 1 0-_3_
SURFACE GEOLOGY AND PHYSIOGRAPHY
Paysiographic descristion _02er% Highland _Topography _Ro1 I in,c__ : Altitude of beds: Dip__~ Stiike__~
teepness of abutments: LefL__lB__ percent” Right _ ]_l_-,_ percent. Wicth of floadplain 2t ceverline of dam ]50 fest a

Guneral geclogy of site: _1 1€ Site ‘s _Toccied in Hatioral Soil Rescurce ares 116, The Czark

Highland, Th~ residual overburden consists of varying gmounts of

chert ard clay., The residium is weathered Tron cherty limestones of the

Osagean Serice, lisc’ssipaian Systen, The dopth {o unweathered begro

was _not dctermined,
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U. S. DEPARTMENY OF ACRICULTURE FORM SCS 3768
SOIL CONSERVATION SERVICE REV. 2-64
sHeeT__ 2 _of _3
DETAILED GEOLOGIC INRVESTIGATION CF DAM SITES

FEATURE _-E-of—-ﬂ‘mr.anlnclpaugillm;,_mamuns_y_ip illvay, borrew, chonnel
(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVFSTIGATIONS FOR QRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, £1C.)
DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLFS UNDISTUKBED DISTURBED
EXPLORATION  SAMPLING {STATE TYPE) LARGE SMALL
£ Flight Auger 14
Backhoe 3 4 hag 1 bag
TOTAL 14 3 b !

SUMMARY OF FINDINGS
(INCLUDE ONL'f FACTUAL DATA)

The cbutments are residual chieirt with varying arounts o ciay wiaich also occuis

beneath the matericl described as alluvial - colluvial in the valley floor. This

matericl forms the foundation for the principal spiliway. The crergency spilluay

cuis will be in the cesidual overburcen. Bedrock was rot enccuntered in any of p

the test holes, Ho water tabhle was observed in any of the test holes, There is

a dug well 10 feect left of centerline station 3+10 and a cascd well 5 feet left

of centerline station 2420, The water level in the cased well was below 100 feet.

Sheet 5 of Appendix B




U. S. DEPARTMENT OF AGRICULTURE $CS-376C
SOIL CONSERVATION SERVICE REV. 2.64
sweev __3_of J
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
WATERSHED SUBWATERSHED COUNTY STATE
_RCeD~2 Southwest City Yic Donald Missouri
SITE NO. SITE GROUP STRUCTURE CLASS - | INVESTIGATED BY: (SIGNATURE OF GEOLOGIST? DATE
D BY: (SIGN . .
MeSw-] | c Y poir . T et 5/23/69

INTERPRETATIONS AND CONCLUSIONS

The material of the valley floor described as alluvial-colluvial and classified

GC is belicved very permeable. This mzterial was sampled for classification., All
residual material of the foundation is classified as similar to the materials

of the borrow areas. Samples were taken from two backhoe pits and are as represent-
tative as possible. Field classification of the material is similar and it is
believed that composite samples, 101,17 w/102.1 and 101.2 w/102.2, will be rcpresent=
tative. In the emergcncy spillway and borros arcas the thickness and sequence

of the faycrs which arc predominately chert and the amount of cly is variable,
Generally the upper two feet has less chert and is classified ClL. The chert zones
are fractured and weatnered and believed possible to be moved with a blade or
rippcr. The strata with clay, classified GC, contain variable arounts of chert
which is weathered and may breakdown some during borrowing and compacting. The
material of the borrow areas cnd emergency cpillway was dry in the upper part

to only slightly moist with depth. The dry or low moisture content of the borrow
material is expected to exist during normal construction scasons. ifater wac not
encountered in any of the test holes, Three channcl sections wzre investigated

and the material found to be similar to the residium of the foundation.

Sheet 6 of Appendix B




ENGINEER'S REFORT . May 23, 1969

Southwest Missouri RC&D Project
Southwest City Floodwater Control Structure

i mg e g 0 4l

a3 A w4 e .

1. Stream channel cleanout - Due to simularity of material through the
floodplain, no stream channel cleanocut is recommended for this site.

-

ISP SR

2. Core - The foundation area at the sitc is mostly sand and gravel
throughout. This sand and gravel was logged to approximately 15 ft,
deep. As this will be a dry structure, it is recommended that the
core be from 4 to 6 feet deep across the valley floor,

3. Foundation area - There are no large amounts of undesirable materjal
in the foundation area. Top soil should be stripped and stockpiled
for placing on the embankment.

L, Borrow area - The excavation of emergency spillway shkould be used in
the embankment. This will amount to approximately 15,000 yards.
Approximately 20,000 additional yards sheuld be obtained by flattening
off the top of the ridges north and east of emergency spillway including
South street and the north-south State line road. Top soil should be
salvaged from entire area and stockpiled for covering embankment,
emeigency spillway area and adjacent areas. After removal of top soil
approximately 1 to 2 fect of clay material relatively free of chert
should be available. This material should be used for the center
section of the embankment, The remating nceded material should be
obtained frem 2 to 6 feet deep from the borrow arca. This arca has
considerable chert with some red clay layers. The embankment should
be constructed by selected placement during construction operations.

5. Conduit - The principal spillway will be Eoncrete pipe 30" in diameter
with a 60 cfs release rate.

6. Drainage - Soils of the area are very permeable and no special drainage
problems are expected.

7. Laboratory recommendations - Need recommendations on placement of
available borrow material in ﬁ;;fcore and embankment.,

T

~

/

y

// 'y
(\__.«é( M:/’/; “

L
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. SCS-803 (5-67)
UNITED STATES GOVERNMENT
) . U. S. DEPARTMENT OF AGRICULTURE
Memorandumn o Conae oo S

T0 ¢ James M. Dale, State Conservation Engineer, DATE: August 25, 1969
SCS, Columbis, Missouri .

: FROM ¢ ILorn P. Dunmigan, Head, Soil Mechanies laboratory,
SCS, Lincoln, Nebraska

SUBJECT: ENG 22-5, Missourl RC&D, Southwest City Iake, Site Mc SW-1 (McDonald
County)

ATTACHMENTS

1. Form SCS-354, Soil Mechanics Iaboratory Data, 1 sheet. _
2. Fom SCS-352, Compaction and Penetration Resistance, 2 sheets.

DISCUSSION ' |
FOUNDATION

A. Classification: The soil on the abutments is a residusl chert with
varyving amounts of clay. This material is classed primarily as GC
althoush there is one zone of CL logred in test hole No. 1 cn the
left abutment.

7 T UM 0 TS S YR i A T P S

About 10 to 12 feet of aliuvium-colluvium overlic the residual material
in the flocdplain section. The alluvium-colluvium is los-ed as GC, and
a sample submitted is classed GC-GM. It is reported that the alluvium-
colluvium soil is expected to be quite permeeble.

No water table was encountered durin:: the investigation. It vas noted,
however, that the water level was below 100 feet in a cased well 5 feet
left of ¢ station 2+90.

B. Shear Stren~th: The shear strength is expected to be hich, and the
consolidation potential is expected to be low for both residual
material and the alluvial-colluvial material.

FMBANKMENT

A. Classification: The source of borrovw material i1s outlined in the field
en;ineer's report. The tamples suvmitted from lhe 0.5 to 2.0-Toot deptn
are classed as Ci anl ML. They contain about 40 percent crravel ani
slizhtly over S0 percent fines. The material nelow 2 feet ic cliiviitly
coaerser srained. 1t contains about 45 percent rravel and U5 percent
fines. The samples submitted sre clasged as CM, but the liquid limits
and PI's are in the ranre of 60 and 20, which is considerally hi-ner
than those of the surface material. Yon will also mote *he ncreent cf
material finer than 0.005 mm. is considerably hicher in the GM maicilal
than in the surface zonn of miterial.

Shecet 8 of Appendix B




James M. Dale 2

Subj: ENG 22-5, Missouri KRC&D, Southwest City Ilake, Site Mc SW-1

B.

Compacted Pensity: The CL and the ML were composited and the two CM
samples were composited for compaction tests, as requested. Standard
Proctor compaction tests (ASIM D-698, Methcd C) were made on the
fraction finer than 3/4 inch. The maximum dry densities obtained are
103.5 pcf on the CL and ML mix and 87.5 pef on the GM composite.

Shear Stren-zth and Slope Stability: With compaction to 95 percent of
Proctor, the shear stren7th of these materials will be adequate for
the slopes planned.

RECOMMENDATIONS

Cutoff: It was pointed out that the alluvial-colluvial material is

expected to be quite permeable. If this material is stretified, we

suggest that the core trench bottom in the residual material in the |
floodplain and at a depth of about 6 feet in the dbutments. If the e
alluvium-colluvium is non-stratified, then a trench depth of about

6 feet will be adequate for the valley floor as well.

We suggest you use the finer grained material for backfill ard compact
it to a density of about 95 percent of Proctor with the contivul on the
minus 3/4-inch fraction.

Principal Spillway: The conscolidation potential of the foundation is
expected to be quite low for the fill height planned.

Drain: As pointed out in the ficld engineer's report, the soils of
this area are very permeable ani drains are not considered necessary
with the cutoff trench suggested.

HEmbankment Design:

1. Placement of Materials: Ve suppgest that materials like those
sampled be placed at a density of about 95 percent of standard
Proctor with the control based on the minus yh-nL Jraction.  We
suggest a moisture content zlipghily wet of standari Proctor
optimum to obtain as low a permeability rate as possible. 1In
addition we suggest that thz fine-grained materials be routed to
the central section of the fill with the coarser ~rained material
pPlaced in the outer sections. The inteat here iz to uze the
raterial iu the center section that will end up vwith the most

uniform density.

2. Slopes: No problems are anticipated with the 2 1/2:1 slopes nlannecd.

3. Settlement: An overfill allcwance of 0.5 foot is surpgested Lo
compensate for recidual consolidation in the f111 and foundsticn.

Prepared by: ce:

R
‘

)

o ) - el James M. Dale
7 . AN Joe A. Green, Mt. Vernon, Mo,

Torn F. Dunniﬁan - F. D. Butler, Tincoln, HN-h=,

Attacbments
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APPENDIX C

Overtopping Analysis




. Scale

124,000

Dam Location

:- Watershed

b

A AR

_imcouroRATIS

South West City Structure E-I Dam
McDonald County, Missouri
Mo. I.D. No. 20510
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APPENDIX C
HYDROLOGIC AND HYDRAULIC ANALYSIS

To determine the overtopping potential, flood routings were performed
vy aoplying the Probable Maximum Precipitation (PMP) to a synthetic unit
hydrograph to develop the inflow hydrograph. The inflow hydrograph was
then routed through the reservoir and spillway. The overtopping analysis
was accomplished using the systemized computer program HEC-1 (Dam Safety
i Version), July 1978, prepared by the Hydrologic Engineering Center, U.S,
Army Corps of Engineers, Davis, California.

! The PMP was determined from regional charts prepared by the National
Weather Service in "Hydrometeorclogical Report No. 33." Reduction factors
| were not applied. The rainfall distribution for the 24~hour PMP storm
duration was assumed according to the procedures outlined in EM 111Q0-2-
1411 (SPD Determination).

The synthetic unit hydrograph for the watershed was developed by
the computer program using the 5CS method. The parameters for the unit
hydrograph are shown in Table 1 (Sheet 4, Appendix C).

The SCS curve number (CN) method was used in computing the infiltra-
tion losses for rainfall-runoff relationship. The CN values used, and
the result from the computer output, are shown in Table 2 (Sheet 5,
Appendix C).

The reservoir routing was accomplished by using the Modified Puls
Method. The hydraulic capacity of the spillway was used as an outlet
control in the routing. The hydraulic capacity of the spillway and the
storage capacity of the reservoir were defined by the elevation-surface
area--storage-discharge relationships shown in Tahle 3 (Sheet 5, Appendix C).
This dam has been designed for flood control purposes, and the water
surface elevation is maintained below the primary spillway invert ele-
vation. To consider the effect of the reservoir storage, an antecedent
storm of 25 percent and 50 percent of the PMF was considered (assuming
the reservoir at the sedimentation pool elevation 987.7) to determine
the starting reservoir elevation for the routing of 50 percent and 100
percent of the PMF respectively. The antecedent storms were assumed to
occur four days prior to their corresponding storm. Both antecedent
storms will fill the reservoir beyond the emergency spillway level, but
at the end of the four days, the reservoir will reduce to the sedimen-
tation pool level since the primary spillway is unregulated. Thus,
the final routing analysis was accomplished considering the starting
reservoir level at the primary spillway invert elevation 987.7
(sedimentation pool).

Sheet 2, Appendix C
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The results of the routings of the FMP ratios indicdate that the dam
will pass the 1 percent probability flood withoul overtopping the dam.

The rating curve for the spillways (see Table 4 Sheet 6, Appendix C)
was determined assuming orifice flow for the primary spillway and channel
flow for the emergency spillway.

The flow over the crest of the dam during overtopping was determined
using the non-level dam option (51 and $V cards) of the HEC-1 program;
the program assumes critical flow over a broad-crested weir.

A summary of the routing analysis for different ratios of the PMI
is shown in Table 5 (Sheet 7, appendix C).

The computer input data, a summary of the output data, and a lot
of the inflow-outflow hydrograph for the PMI' are preseonted on Sheets 8,
9 and 10 of Appendix C.

"Sheet 3, Appendix C




Parameters:

TABLE 1

SYNTHETIC UNIT HYDROGRAPH

Drainage Area (A)

Length of Watercourse (L)
Difference in elevation (H)
Time of concentration (Tc)
Lag Time (Lg)
Time to peak (Tp)
Peak Discharge (Qp)
Duration (D)

Time (Min.) (%)

0

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85

(*) From the computer output

FORMULA USED:

Tc

Lg

Tp

11.9 L

¢ H
0.6 Tc

D
E‘FLg

Tp

3

_ 484 A.Q

)

0.385

0.475 sq. miles
1.3 miles

198 feet

0G.41 hours

0.25 hours

0. 29 hours

793 c.f.s.

5 min.

Discharge (cfs) (%)

0
139
477
759
759
591
354
220
143

89
56
35
22
14

9

6
3
1

Q = Excess Runoff = ] inch
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TALLE 2

RAINFALL-RUNOFF VALUES

Selected Storm Event Storm Duration Rainfall Runoff Loss

(Hours) (Inches) (Inches) (Inches)
pPMP 24 36.00 33.55 2.45

Additional Data:

1) Soil Conservation Service Soil Group B
2) Soil Conservation Service Runoff Curve CN = 82 (AMC IlI) for the PMF
3) Soil Conservation Service Runoff Curve CN 66 (AMC II) for the
1 percent probability flood
4) Percentage of Drainage Basin Impervious 2 percent

TABLE 3

ELEVATION, SURFACE AREA, STORAGE AND DISCHARGE RELATIONSHIPS

Lake
Elevation Surface Lake Storage Spillway
(feet-MSL) Area (acres) (acre~ft) Discharge (cfs)
- 0 0 ~ -
*987.7 3.2 9.8 0
990.0 3.9 18 12
994.0 7.1 40 20
999.5 10.3 87 28
1002 13.0 117 1413
*%1004.8 13.8 152 5178
1006.0 - 166 7429
1007.0 - 178 -
1010.0 25.0 272 -
*Primary spillway crest elevation
**Top of dam elevation
¢ The above relationships were developed using data from the SCS plans and
¢ the South West City, MO. 7.5 minute quadrangle map.
'
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TABLE 4

SPILLWAYS RATING CURVE

987.7 0 0
990.0 12 0
995.0 22 0
999.5 28 0
1000.0 28 86
1000.5 29 285
1001.0 29 572
1001.5 30 915
1002.0 30 1383
1003.0 31 2505
1004.0 32 3885
*1004.8 33 5145
1005.5 34 6420
1006.0 34 7395

*Top of dam elevation
METHOD USED:

1) Primary Spillway: assuming orifice flow

Q = C.A.(2g.h)1/2

Q = Discharge in c.f.s.

C = Discharge coefficient = 0.60

A = Opening area in ft2 (10" x 24™)

g = Acceleration of gravity = 32.2 ft/sec2

h = Head from reservoir elevation to the center of tﬁe opening

2) Emergency Spillway: Assuming open channel flow.
Using charts from "UD Method of Reservoir Flood
Routing", S§.C.S. Technical Release No. 35, February 1967.

Reservoir Primary Emergency Total

Elevation Spillwa Spillwa Discharge
!c.f.s.) !c.f.s.i (c.1.5.)

o
12
22
28

114
314
601

945 [

1413
2536
3917
5178
6454
7429

(in ft)
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TALLE 5

RESULTS OF FLOOD ROUTINCS

Ratio Peak Peak Lake Total Peak . Depth
of Inflow Elevation Storage Out flow (ft.)

PMF (CFS) (ft.-MSL) (AC.-FT.) (CFS) Over Top

of Dam

- 0 *987.7 10 0 - !
0.20 1042 1001.0 105 591 -

0.30 1563 1001.8 115 1280 -

0.40 2084 1002.3 121 1795 .-

0.50 2605 1002.8 127 2284 -

0.60 3127 1003.2 132 2789 - :
0.70 3648 1003.6 136 3294 - | '1
0.80 4169 1003.9 141 3782 -

0.90 4690 1004.2 145 4292 -

1.00 5211 1004.6 149 4794 - 1

**1004, 8

The dam and spillways will be capable of holding and passing 100 percent
of the PMF without overtopping the dam. ‘

*Primary spillway crest elevation
**Top of dam elevation
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LIST OF PHOTOGRAPHS

Photo No. Description g
1 Aerial View of Embankment ‘
2 Aerial View of Embankment
3 Aerial View Downstream of Dam . .
4 Closeup of Plaque
5 View of Embankment Crest (Looking South) |
6 Closeup of Inlet Structure (Looking North) j
7 View of Spillway Outlet (Looking North)
8 View of Spillway Pipe (Looking Southwest)
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